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HIGH INTENSITY INTERVAL TRAINING (HIIT) PROMOTES 
SIMILAR HEALTH BENEFITS AND WEIGHT-LOSS IN A FRACTION 
OF THE TIME COMPARED TO STEADY-STATE CARDIO.
How can we implement HIIT in a real-world setting to reap the benefits?
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ÖSSZEFOGLALÁS: A magas intenzitású inter-
vallumos edzés azoknak lehet hatásos módszer, akik 
rövidebb időbefektetéssel szeretnének súlyt veszteni és 
kardiovaszkuláris egészségüket javítani, mint ami lehet-
séges mérsékelt intenzitású kardióval (SSC). Bizonyítást 
nyert, hogy az állandó intenzitású kardió segíti a me-
tabolikus és szívérrendszeri panaszokat, és mint ilyen, 
a súly, vércukor (Warbourton, 2006b; Boutcher, 2011; 
Boule et al, 2001) és vérnyomás kontroljában játszik fon-
tos szerepet (Skutnik et al, 2016). HIIT tréningnek sike-
rült hasonló eredményeket felmutatnia (Falcone et al, 
2015; Jelleyman et al, 2015; Rognmo et al, 2004; Little 
et al, 2011) csupán feleannyi (Hood et al, 2011, Garber 
et al, 2011), illetve az idő egyharmada alatt (Skutnik et 
al, 2016). Az intervallumos edzés módszere nem egy új 
elképzelés, a Wingate protokolt 1974-ben kutatási célok-
kal mutatták be, azóta már rengeteg különböző formája 
használatos. Az utóbbi évtizedekben az egészséggel fog-
lalkozó szakemberek az American College of Sports Me-
dicine ajánlását követték a mérsékelt intenzitású kardió 
edzés terén, amely minimum 150 percet ajánlott ebből 
hetente az átlagos mozogni kívánónak (Whaley, 2006). 
2011-ben kiterjesztették ajánlásukat a magas intenzitá-
sú, élénk szív és légzőszervet is megdolgoztató gyakor-
latokra. A javaslatuk magába foglal minimum 20 perc 
magas intenzitású edzést háromszor egy héten, a HIIT-et 
is ideértve, ideális esetben összesen 75 percben egy hé-
ten. Ez egy nagyon fontos lépés, mivel a legfőbb ok, ami 
visszatartja az emberek többségét a rendszeres testmoz-
gástól, az az idő hiánya (Gillen – Gibala, 2011; Skutnik et 
al, 2016). Ez a cikk szeretné az ajánlás kutatáson alapuló 
okait felfedni és a HIIT mindennapokban való tényleges 
használatának lehetőségeit vizsgálni.
Kulcsszavak: Magas intenzitású intervallumos edzés, 
szív és érrendszer egészségi állapota, súlycsökkenés, 
élénk mozgás, időhiány
ABSTRACT: High intensity interval 
training may be beneficial to those who 
want to lose weight and gain cardiovascular 
health benefits in a shorter amount of time 
compared to moderate intensity steady-
state cardio (SSC). It has been confirmed 
that SSC can promote metabolic and cardio-
vascular health and so have been at the fore-
front of weight, blood glucose (Warbourton, 
2006b; Boutcher, 2011; Boule et al, 2001) 
and blood pressure control (Skutnik et al, 
2016). HIIT has made claims to achieve sim-
ilar results (Falcone et al, 2015; Jelleyman 
et al, 2015; Rognmo et al, 2004; Little et al, 
2011) in just half (Hood et al, 2011, Garber 
et al, 2011) or one-third of the time (Skut-
nik et al, 2016). The idea of interval training 
is not a new concept, the Wingate protocol 
has been introduced for research purposes 
in 1974, however, nowadays there are lots 
of different types of high intensity interval 
trainings used. In recent decades, health 
practitioners have followed the exercise 
recommendations of the American College 
of Sports Medicine on moderate intensity 
exercise, which said to be minimum of 150 
minutes for the wider public (Whaley, 2006). 
In 2011, they have extended this onto vig-
orous intensity cardiorespiratory exercise. 
Their recommendation is three times a week 
of minimum 20 minutes vigorous exercise, 
such as HIIT, ideally totalling 75 minutes a 
week. This is a very important step, as the 
primary reason preventing individuals from 
exercising is said to be lack of time (Gillen – 
Gibala, 2011; Skutnik et al, 2016). This article 
would like to look at the research-based rea-
soning behind this recommendation and the 
actual implementation of HIIT. Keywords: 
High Intensity Interval Training, cardiovas-
cular health, weight loss, vigorous exercise, 
lack of time
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Introduction 
Many sports are, for the most part, 
undertaken in an intermittent high-in-
tensity fashion. In preparing for in-
termittent sports, various forms of 
high-intensity interval training (HIIT) 
are often used to improve cardiorespi-
ratory and metabolic function as well 
as physical and sports performance. 
Therefore it was feasible to develop 
fitness tests and protocols that mim-
ic this fashion and help to prepare 
athletes for competition. The general 
public can now also benefit from the 
positive effects of HIIT with several 
different protocols varying in dura-
tion, intensity, volume and recovery, 
though some of the most intense forms 
of this exercise modality seem to be too 
challenging and might be unsafe for 
the sedentary public (Gillen – Gibala, 
2014). The American College of Sports 
Medicine (ACSM) recommendations 
were clear on how much physical ac-
tivity most, apparently healthy, adults 
of all ages should engage in each week 
to promote health benefits. The mini-
mum time was said to be 150 minutes 
a week of moderate intensity cardi-
orespiratory exercise, consisting of 
ideally five separate exercise sessions, 
of at least 30 minutes each. This was 
already asking too much from most as 
far time commitment goes. 
HIIT is a broad term for workouts 
that involve short periods of intense 
exercise alternated with low intensity 
or complete rest periods for recovery. 
Typically, a workout will range from 
10-30 minutes in duration including 
warm up and cool down. The intensity 
varies from the Wingate type of anaer-
obic maximal effort, referred to as ‘all 
out’ – pushing beyond 100% maximal 
aerobic capacity (VO2Max) – 30 sec-
onds ergonometer sprints protocols for 
a total of four to six repetitions (Whyte 
et al, 2010) to sub-maximal 3-5 min-
utes aerobic running intervals. This 
latter form of HIIT has been described 
as “aerobic interval training”. The ac-
tual activity being performed can vary 
but could include cycling, running, 
jump rope, battling rope, free weights 
and body weight exercises (Figure 2). 
Studies have been included here most-
ly engaged their subjects within the 
range of submaximal vigorous exercise 
intensities according to ACSM guide-
lines, at 65-90% VO2max and/or 77 
-95% HRmax (Garber et al, 2011) and 
used a stationary bike, treadmill, run-
ning track or hydraulic resistance de-
vice. For this overview selected studies 
have been using sedentary, less active 
or recreationally trained individuals as 
subjects for their investigations. Gen-
erally in trained individuals the ideal 
intensity is above 90% VO2max or at 
or above 100% VO2max for HIIT.
Weight Management
Weight-loss can be approached 
with such clinical terms as calories 
burnt, energy expenditure (EE), ex-
cess post-exercise calorie consump-
tion (EPOC), decrease of abdominal 
adiposity and increased fat oxidisa-
tion. Most studies suggest that be-
cause of the short duration of HIIT 
sessions they don’t elicit high energy 
expenditure compared to other forms 
of exercises, it appears that the real 
calorie-burning effect comes post-ex-
ercise. It appears that the similar 
changes in body composition to those 
of endurance training and resistance 
training (Macpherson et al, 2011; 
Whyte et al, 2010), and the higher 
rates of fat oxidation could be attribut-
ed to EPOC (Macpherson et al, 2011, 
Boutcher 2011, Hazell, 2012). 
Despite the difference in total ex-
ercise volume and smaller time com-
mitment, 24-hour energy expenditure 
would be similar between HIIT and 
endurance treatments, and great-
er compared with 
the control (Skelly, 
2012) the same was 
found by Hazell et al, 
(2012), who showed 
that total O2 con-
sumption over 24 
hours was similar 
after a bout of Win-
gate-based HIIT and 
a 30-min endurance 
bout. Williams et 
al, (2013) measured 
EPOC for 3 hours fol-
lowing exercise and 
found no differences 
between all-out HIIT and the endur-
ance protocol. 
Although it has been noted that 
there was also one study where HIIT 
burnt 25-30% more calories during 
the session doing 20 sec maximum 
effort 40 sec rest for 30 minutes – for 
10 minutes actual work – compared to 
30 minutes resistance training at 75 % 
of their 1RM, endurance cycling and 
endurance treadmill at 70% HRmax 
(Falcone et al, 2015) this hasn’t been 
repeated elsewhere and could be at-
tributed to the fact that recreationally 
active participants performed the ex-
ercises, not sedentary people and also 
to the unusually high number of work 
intervals in the protocol. 
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Trapp et al, (2008) also found 
that 15 weeks of all-out HIIT three 
times a week for 20 minutes was su-
perior to endurance work for reduc-
ing subcutaneous and abdominal fat 
mass in inactive women (Figure 3). 
HIIT consisting of 8 seconds sprints 
and 12 seconds low intensity cycling 
compared to 60% VO2 max steady-
state cycling reduced subcutaneous 
fat with an extra 2.5kg. 
Other studies employing all-out 
protocols have reported reductions 
in waist circumference and fat mass 
and increase in fat oxidisation fol-
lowing just 2–6 weeks of HIIT that 
were similar to those changes for en-
durance training (Whyte et al, 2010; 
Macpherson et al, 2011). However 
these latter studies did not find any 
difference seen in the Trapp study 
in weight-loss for individuals per-
forming moderate-intensity versus 
vigorous-intensity exercise. When it 
comes to energy expenditure post-ex-
ercise two identical protocols found 
the same for post measurements for 
energy expenditure. 
One where 20minutes – 10 x 60 
seconds work, 60 seconds rest, at 85-
95% HRR running – HIIT produced 
greater resting energy expenditure 
than an aerobic endurance exercise of 
30 minutes and high-intensity resist-
ance training (HIRT) in 25 minutes 
(Wingfield et al, 2015) (Figure 4). 
In an other study, consisting with 10 
× 60 sec efforts at an intensity eliciting 
90% maximal heart rate (HRmax), in-
terspersed with 60 sec of active recov-
ery cycling, has been shown to induce 
similar energy expenditure post-exer-
cise to the endurance exercise at 70% 
HRmax for 50 minutes (Skelly et al, 
2012) these results are also compara-
ble to Wingate-based all out protocols 
and endurance training protocols (Lit-
tle et al, 2011; Gillen et al, 2013). 
Figure 4. When comparing resting energy ex-
penditure (RRE) of the HIIT protocol to the 
steady state running (AEE)  immediately after 
(IP) the session there was a significantly larger 
EPOC compared to the AEE and HIRT proto-
cols. Even at 30 and at 60 minutes post, there 
was  a  189.2  kcal/day  difference  in  energy 
compared to AEE (Wingfield et al, 2015).
These studies suggest that over 24 
hours equal or larger amount of calo-
ries are burnt by different HIIT pro-
tocols or that equal or greater weight-
loss is achievable with HIIT protocols 
for the untrained population. There-
fore, the suggestions that HIIT may be 
a time-efficient alternative to endur-
ance training in this regard are found-
ed (Boutcher 2011).
Cardiovascular Fitness
A revealing study emerged well 
before the 2011 ACSM guidelines got 
published. Dr. Williams’ study sug-
gests that developing a high VO2max, 
that represents cardiovascular fitness 
level, is more important than merely 
engaging in moderate-intensity physi-
cal activity. This meta-analysis suggest 
that those who are performing vigor-
ous exercise rather than just moderate 
intensity, acquiring improved fitness 
and higher VO2max, lower their risk 
of developing cardiovascular disease 
(CHD) significantly even in compari-
son to moderate intensity exercisers. 
So it seems that someone’s aerobic 
fitness, aerobic capacity is massively 
important to keep cardio-metabolic 
health risk levels lower (Rognmo et al. 
2004). 
Clinical trials supported the above 
by showing that exercise performed at 
a vigorous intensity may provide great-
er improvements than moderate-in-
tensity exercise in some CHD risk fac-
tors, such as increased aerobic fitness, 
improved glucose control and de-
creased resting blood pressure (Swain 
2006a; Warbourton 2005). There 
might be no difference in weight-loss 
for individuals performing 
moderate-intensity versus 
vigorous-intensity exercise, as 
when it comes to weight-loss, 
a calorie is a calorie, regard-
less of how it is burned. But it 
seems that for aerobic fitness 
and CHD risk, not all calories 
are created equal. Further re-
search is needed to explore 
the effect of various exercise 
intensities on individual CHD 
risk factors, but the current 
evidence supports greater im-
provements with vigorous-intensity 
compared with moderate-intensity ex-
ercise (Swain, 2006b).
An example of a more recent study 
is an 8-week low-volume HIIT cy-
cling protocol of 20 minutes work 1:1, 
3 times a week at 60% Peak Power 
(100rpm) (60 minutes in total) and 
endurance exercise of 30 minutes, 4 
times a week (120 minutes in total) 
at 40% of VO2max reserve (60rpm) 
which both could induce the same 
training adaptations such as decreased 
arterial pressure and 25% increased 
VO2Max in pre-hypertensive individu-
als (Skutnik et al, 2016). An important 
finding was that only HIIT decreased 
C-reactive protein (CRP, a systematic 
inflammation indicator) levels signif-
icantly, which is a similarly good pre-
dictor of cardiovascular problems, as is 
cholesterol. 
Caution is needed with cardiac pa-
tients and those who may have CHD, as 
one study found that when sedentary 
individuals with CHD suddenly exer-
cised vigorously (≥6 METS – 1MET is 
the energy expenditure at rest), their 
risk of experiencing a heart attack in-
creased more than 100-fold above rest 
(Mittleman et al, 1993). However, it 
is reassuring that this increased risk 
was only about two-fold for those who 
normally exercised several times per 
week. Therefore, although exercise is 
beneficial to cardiac patients, profes-
Figure 3. Total fat change (a) and change in central abdominal fat (b) for the high intensity inter-
mitten exercise group (HIIE) was significantly different from the steady-state group (SSE) and the 
control group CONT) (Trapp et al. 2008).
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sionals need to be cautious when first 
beginning exercise programs for these 
special populations.
These results suggest that HIIT 
could be a time-efficient alternative 
to endurance training in improving 
cardiovascular and cardio-metabolic 
health. 
HIIT in a Real-World 
Setting 
In controlled experimental set-
tings very different HIIT protocols 
showed to be remarkably effective for 
increasing cardio-respiratory fitness, 
reducing cardio-metabolic risk factors 
and reducing body fat to the same or 
greater extent as steady-state cardio 
and weight training. The purpose of 
the following studies were to extend 
and translate the HIIT concept into 
real-world settings for indoor and out-
door training.
In terms of minimal time commit-
ment needed for HIIT outside a labo-
ratory, a minimum of 8 weeks (Sku-
tnik et al, 2016) or 12 weeks (Lunt et 
al, 2014) three times a week, training 
have been suggested to produce sig-
nificant changes in anthropomorphic 
measures such as reduction in body 
fat mass, reduction in abdominal and 
trunk adiposity and visceral fat. How-
ever it is important to note that clini-
cally meaningful cardio-respiratory 
measures such as VO2 max showed 
moderate changes in the 12-weeks 
study in the aerobic interval train-
ing group (1.01 ml/min/kg VO2max) 
while the walking group and maxi-
mal-effort interval training group’s 
VO2max even got reduced, probably 
due to low adherence to exercise and 
the low attendance of the aerobic in-
terval training group. The actual time 
spent exercising was 74 minutes for 
aerobic interval training, 45 minutes 
for maximal volitional interval train-
ing and 116 minutes for walking on av-
erage including 10 minutes warm ups 
and 5 minutes cool downs.
It is understood that those chang-
es that have been achieved in a short 
period of time won’t last long either, 
longer time commitment and there-
fore longer studies are needed to show 
whether these improvements above 
show progression on the long term 
or we are experiencing a quick initial 
response to HIIT. Roy et al, 2018 at-
tempted to examine just that with a 12 
months of unsupervised HIIT train-
ing protocol. The results showed only 
moderate changes in body fat loss and 
VO2max. The downsides of this study 
were insufficient monitoring of partic-
ipants and also the lack of progression 
in the programs. Fall-outs were high, 
from the 105 people in the group 24 
remained adherent to the 2 or more 
HIIT sessions a week after a year. Also 
results have likely been affected by the 
lack of motivation in subjects needing 
to perform this form of difficult exer-
cise on their own as compared to clin-
ical settings. For further field studies 
a higher number of participants and 
longer supervised times are needed 
to get really meaningful data and nar-
rower confidence intervals (Heydari et 
al, 2012) (Figure 5). Even though it’s 
a difficult form of exercise, those who 
adhered to it tend to score higher on 
the Physical Activity Enjoyment Scales 
(PAES) (Falcone et al, 2015; Kong et 
al, 2016; Roy et al, 2018).
Superwised time 
HIIT using the whole body (for ex. 
squat jumps, burpees, strong man 
exercises) as the resistive force could 
be a cost-effective and practical way 
of exercising even at home, howev-
er the efficient application of it needs 
some consideration. Safe strategies 
for progression could be prescribed 
by changing training variables such 
as gradually increasing stimulus time 
(10 sec - 1 min), decreasing recovery 
time (10 sec - 2min) and/or increasing 
total session time (4 - 30 min) for be-
ginners, intermediates and advanced 
individuals (Machado et al, 2017). Un-
der supervision even the vigorous form 
of 30 sec all-outs (Lunt et al, 2014) 
could be considered for special popu-
lations. There is a very limited amount 
in research in real-life settings but if we 
want to draw of any kind of conclusion 
it seems that with progressive load and 
volume everybody could benefit from 
this form of exercise. 
Recommendations
The specific amount of time the 
exercise, more importantly the rest 
period, should take will depend on 
individuals current fitness level and 
how intensely they like to exercise. In 
my experience, a time efficient low to 
medium volume, close to maximal ef-
fort HIIT protocol, such us 20 seconds 
on 60 seconds off for 4-6 times, could 
work for most untrained individuals 
as a start, although this option hasn’t 
been taken into consideration in the 
above studies, yet untrained individ-
uals lose form very quickly when fa-
tigued in close to maximal effort activi-
ties, hence the likeliness of injuries will 
increase with longer intervals (REF). 
The required intensity can be translat-
ed to a target 65% to 90% HRmax. A 
short 20 seconds interval should keep 
most individuals in good form and not 
least motivated. Furthermore, a 1:3 
work-rest ratio is a good start to allow 
sufficient recovery after intense work 
and produces better form interval af-
ter interval. As participants get fitter 
for progression number of repetitions 
and/or duration of intervals can be in-
creased, while the length of recovery 
can be decreased gradually (Lunt et al, 
2014). After the client has adjusted to 
the higher intensity, the volume can be 
increased. However it is unsure from 
the research articles mentioned here 
how long a warm up and cool down 
should be to keep previously inactive 
participants safe from injury, as an un-
favourable example is the 12 week re-
al-world study with 10 minutes warm 
up, where 3 participants out of the 
16 got injury related to HIIT training 
(8sec sprints) (Lunt et al, 2014). When 
prescribing vigorous-intensity exer-
cise, one also must be aware of a higher 
risk for musculoskeletal complications 
and overuse injuries, particularly with 
modes of exercise that involve signifi-
cant impact, such as running. Consid-
ering all the above, and that a thor-
ough warm up of 15-20 minutes (for 
exp. foam rolling, dynamic stretching, 
muscle activation and jogging) and 5 
minutes cool down will be important 
(ACSM Whayley, 2006) a session will 
last 25-40 minutes. This time frame is 
still shorter than that for endurance 
training sessions, which also need 
thorough warm-ups due to the high-
ly repetitive nature of them. As far as 
monitoring calorie expenditure goes, 
this could be calculated by using online 
calculators where the average heart 
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rate during the training, the duration 
of the session, age and body weight is 
needed. Finally, vigorous exercise ses-
sions may be interspersed with moder-
ate-intensity physical activities, func-
tional training, core training, stretch-
ing and recreational pursuits to pro-
vide a well-rounded regimen (ACSM).
Conclusion
High intensity intermittent train-
ing (HIIT) is a form of exercise that 
has been shown to significantly assist 
in losing fat and increasing fitness in 
a time efficient manner. Considering 
the rising rates of obesity and co-mor-
bid health problems such as cardio-
vascular disease, type II diabetes and 
metabolic syndrome it is extremely 
important that people receive educa-
tion about the benefits of exercise, in-
cluding HIIT. Accumulating sufficient 
weekly caloric expenditure at a mod-
erate intensity of exercise is effective 
for sedentary individuals to achieve 
weight-loss goals, make modest im-
provements in aerobic fitness, and 
experience some reduction in CHD 
risk. However, it has been shown that 
the main reason for inactivity and the 
inability to meet minimum exercise 
guidelines is lack of time, exercise 
prescription innovations that yield 
the benefits of long duration exercise 
has a potentially valuable place in the 
public’s exercise practice and should 
be used and promoted in keeping the 
population active. It seems that those 
who are overweight or obese and those 
with borderline or already existing 
diseases benefit the most from HIIT 
intervention in clinical settings. The 
length of the studies mentioned above 
has been 4-15 weeks.  Longer studies 
are needed but it is really promising 
to see that such short timeframes al-
ready work. Individuals interested in 
increasing their fitness and gaining ad-
ditional cardiovascular benefits should 
progress to a vigorous level of intensi-
ty, provided they can do so safely. The 
Wingate type of protocol, although 
particularly effective (REF), might not 
be suitable for sedentary people or for 
those with previous injuries therefore 
a more progressive example has been 
presented to start training at higher 
intensities. Future studies should in-
vestigate whether or not HIIT is a sus-
tainable long-term exercise option for 
non-supervised individuals who are 
performing HIIT in real world envi-
ronments (Gillen and Gibala, 2013). 
Some of the studies have been quite 
short it remains to be determined 
whether similar adaptations are to be 
found with several months of high in-
tensity interval training. It can be stip-
ulated that the high intensity of this 
type of training produces quick adap-
tation while endurance training takes 
longer for adaptations to show (Gillen 
and Gibala, 2014).
Note: Individuals with symptoms 
or disease should not consider vig-
orous-intensity exercise until hav-
ing completed a physician-approved, 
moderate-intensity exercise program 
and obtained further clearance to in-
crease intensity. Moreover, individ-
uals who are without symptoms or 
disease, but who have a high risk of 
CHD, may begin a moderate-intensi-
ty exercise program but should seek 
physician clearance before beginning 
vigorous-intensity exercise. Although 
most clients can eventually enter a vig-
orous-intensity program, only individ-
uals who are young (men, <45 years; 
women, <55 years) and have a low risk 
for CHD (no more than one major risk 
factor) should do so without first ob-
taining physician clearance.
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